Dear Editor,
Thyroid cancer is the most common endocrine malignancy and accounts for roughly 1% of all of human cancer (1) . Four main types of thyroid cancer consist of papillary, follicular, and anaplastic thyroid cancers, which stem from thyroid follicular cells, and medullary thyroid cancer, which arises from thyroid C cells (2) . Follicular cell-derived cancers and medullary thyroid cancer are responsible for approximately 95% and 5% of all thyroid carcinomas, respectively (3) (4) (5) (6) . Thus, when compared with other human cancers, a scenario of a thyroid cancer tsunami should seem unlikely. Nevertheless, according to a report from South Korea, the incidence of thyroid cancer has risen 15-fold over the past 2 decades in this country (7) . Furthermore, another report from Australia has demonstrated a remarkable increase in thyroid cancer incidence in Queensland (8) . Accordingly, the fast growing rate of thyroid cancer is higher than that of any other type of cancer.
In order to consider this problem, we made 2 assumptions: 1) the problem can be assumed as a real dramatic increase in thyroid cancer incidence; therefore, it is crucial to look for biological reasons and/or environmental exposure to specific carcinogens. 2) There is an over-diagnosis or a false positive made by the diagnostic methods and instruments normally used (mainly ultrasound of the neck in the hospital or physician's office). So, the main question in this area is: why has a rare cancer become the most common cancer according to the 2 reports from South Korea and Australia?
First Assumption: Real dramatic increase in thyroid cancer
That the reports from South Korea and Australia on the epidemic of thyroid cancer run against our expectations should not constitute grounds for a hasty confirmation or rejection. However, a significant increase in the screening results of the disease (i.e. diagnosis) without a concomitant rise in mortality should logically lead to doubts. A burst incidence of thyroid cancer must be preceded by a drastic increase in the incidence of its risk factors. The most important risk factors for thyroid cancer are iodine deficiency and radiation exposure, and there cannot have been a significant change in other risk factors such as age, gender, race and ethnicity, exposure to ionizing radiation, and gene mutations. Changes in some factors such as an increase in the body mass index and/or a decrease in physical activity may amplify the incidence of some diseases such as diabetes. They are not, however, exclusive to South Koreans or Australians and cannot be deemed the principal causes of a real tsunami in thyroid cancer.
Second Assumption: Overdiagnosis of thyroid cancer
Over-diagnosis is the detection and diagnosis of a disease (e.g. cancer) that will never cause symptoms or lead to mortality during an individual's lifetime. In most epidemiologic cancer studies, over-diagnosis has been introduced as an adverse side effect of screening for early forms of diseases. The most salient outcomes of this phenomenon are emotional effects on the individual and unnecessary treatments, some of which can be harmful with irretrievable undesirable effects. Accordingly, the disconcerting figures in the aforementioned reports can be deemed a consequence of the over-diagnosis and false-positive results of some screening programs. As a case in point, the correlation data (16 regions, 2008 -2009) presented in the report from South Korea can only be a token of the precision of the study, but not its accuracy, because this information is related to the same population, geography, and diagnostic tools. This report can, however, serve as a wake-up call, demanding a doubtful attention to the usefulness of the current methods, guidelines, and available tools for the screening for cancer. A 15-fold increase in detection, if the screening diagnosis is a false positive or over-diagnosis, is bound to be fraught with psychological, socioeconomic, and ethical problems. Therefore, this report should be viewed with due caution. On the basis of the reports in NEJM and Clin Endocrinol about the dramatic increase in thyroid cancer incidence in South Korea and Queensland, we assumed 2 likely scenarios: 1) a real dramatic increase in thyroid cancer and 2) an over-diagnosis of thyroid cancer. Apropos the report from South Korea and the claim by Welch et al. that virtually all individuals diagnosed with thyroid cancer are treated roughly two-thirds via radical thyroidectomy and one-third through subtotal thyroidectomy and also with due attention to the definition of over-diagnosis, it can be concluded that the results of the study trend toward overdiagnosis and, thus, cannot suggest a dramatic rise in thyroid cancer incidence in the population under study.
Iran is located in the iodine deficiency area; and although the problem is under control with the use of iodized salt, iodine deficiency may recur with non-contentious survey. Meanwhile, iodine deficiency is an important risk factor for thyroid cancer, so screening for thyroid cancer in this context seems justified. Nevertheless, it is advisable that the possibility of a false positive and an over-diagnosis be taken into consideration in the diagnosis of thyroid cancer with a view to avoiding psychological and socioeconomic consequences.
